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FOREST  SURVEY  PROCEDURE  MD  TECMIQU'ES 


Basic  Considerations 

Forest  surveys  are  a  fact  finding  phase  of  land-use  programs. 
The  facts  gathered  on  forest  surveys  are  used,  after  analysis,  in  pre- 
paring a  timber  management  plan  and  as  this  plan  constitutes  a  prescrip- 
tion for  systematic  handling  of  a  woods,  aimod  tomrd  the  silvicultural 
development  of  the  stand  to  its    highest  productiveness,  it  is  impor- 
tant to  get  a  true  picture  and  analysis,  as  a  basis  for  this  prescrip- 
tion.   In  the  conduct  of  a  forest  enterprise,  it  is  necessary  to  know 
not  only  growth  rate  and  stand  condition,  but  also  general  mri.rkot  con- 
ditions as  a  basis  for  knowing  v^^ich  species  to  favor  and  the  size  and 
quality  of  product  desired. 

1/Vhile  it  is  essential  that  some  factual  material  as  to  physical 
conditions  bo  obtained  for  planning  purposes,  it  is  also  rocognized 
that  this  information  noed  not  be  of  the  same  intensity  for  all  forest 
areas  representing  vaiying  typos  and  conditions,    Data  for  planning  Virill 
pertain  not  only  to  management  of  the  timber  resource  itself  but  to  man- 
agement of  the  land  area  from  the  standpoint  of  watershed  protection. 
Minimum  needs  for  erosion  control  will  be  determined  on  all  areas.  The 
diagnosis  for  management  may  require  merely  a  vm.lk  through  the  vroods  or 
it  may  require  a  100^  cruise,  depending  upon  markets,  species,  stand 
conditions  and  the  desire  and  capabilities  of  the  owner.    Before  ini- 
tiating a  forest  survey,  therefore,  it  becomes  necessary  to  determine 
the  intensity  necessary  and  justified  for  each  individual  case.  The 
determination  of  this  intensity  is  of  major  importance  as  the  costs  in- 
volved should  be  justified  by  the  usefulness  of  the  data  developed  by 
the  survey.    A  determination  of  the  intensity  required  involves  the  ap- 
plication of  certain  recognized  criteria,  but  in  largo  part  must  be  based 
upon  the  judgment  of  the  individual  forester  as  conditions,  both  econom- 
ic and  physical,  vary  with  every  area. 

The  material  presented  here  is  for  use  as  a  guide  in  determining 
where  surveys  are  needed,  the  intensity  required  or  justified,  and  the 
procedure  and  methods  likely  to  give  the  best  results,    these  will  vary, 
of  course,  with  timber  type,  market  and  other  conditions.     It  is  realized 
that  some  cf  the  material  presented  is  sketchy.    The  present  purpose  is 
to  make  available  what  has  now  been  developed  and  considered  useful,  wj.th 
the  expectation  of  adding  from  time  to  time  to  that  here  presented. 

Intensity  and  Type  of  Survey 

As  a  basis  for  determining  intensity  for  any  given  survey,  it  is 
recognized  that  some  preliminary  investigation,  vjhich  might  also  be  termed 
a  survey,  is  necessary  to  secure  some  idea  of  the  conditions  involved. 
In  most  oases  it  is  believed  that  Area  personnel  have  a  general  knowl- 
edge of  forest  conditions  found  on  their  Areas  and  that  they  have  a  fair 
idea  of  where  further  surveys  might  bo  needed. 


Tlio  first  stop  in  determining  the  required  intensity  of  survey 
for  a  given  unit  would  be  to  make  a  Ion  intensity  survey  of  timber  areas 
and  a  utilization  suri/ey  to  determine  present  use  and  possible  outlets 
that  could  be  developed  for  forest  products.     This  might  be  called  a  pre- 
liminary study  of  economic  and  physical  factors  and  v/ould  be  obtained  by 
a  fiold  study  if  analyzing  facts  already  accumulated  by  -^rea  technicians 
will  n't  furnish  reliable  data,    A  preliminary  reconnaissance  vrculd  furn- 
ish data  on  the  amount  of  forest  area  by  major  types,  the  present  and  po- 
tential condition  of  the  stand,  whether  enough  volume  of  merchantable 
timber  is  available  for  personal  uso,  sale,  or  both,  iTith  notes  as  to 
management  including  cutting,  grazing,  protection  and  planting.  Provided 
the  preliminary  reconnaissance  of  timber  stands  indic-tcs  sufficient  mer- 
chantable volume  for  use,  a  utilization  survoy  is  made.     This  utilization 
survey  constituting  a  detailed  study  of  existing  and  possible  ma.rkets 
would  show  the  use  that  could  bo  mado  to  supply  personal  needs  and  tho 
possibilities  for  sales  of  wood  products  for  which  a  demand  exists  or  for 
x-^ich  markets  could  bo  developed. 

An  analysis  of  those  suminary  data  covering  both  the  physical  and 
utilization  surveys  will  furnish  a  basis  for  determining  the  type  and  in- 
tensity of  more  detailed  surveys  of  the  \init  as  a  v/holc  or  for  any  of  its 
parts. 

In  "Instructions  for  Enginooring  and  Operations  and  Schedule  for 
Reporting  Accomplishments  and  Costs",  "Preliminary  Forest  Surveys"  are 
classified  as  "any  over-all  survoy  or  reconnaissance  for  the  purpose  of 
securing  general  informticn  on  extent  of  forest  types,  stand  conditions 
and  related  factors.    Useful  for  general  planning  purposes,  but  not  de- 
tailed enough  to  allov/  preparation  of  forest  mnagement  plans."  "De- 
tailed Forest  Survey"  is  defined  as  any  forest  survey  of  an  intensity 
sufficient  to  furnish  reliable  data  for  regulated  use  and  management  of 
wooded  areas.    Using  theso  tvro  broad  classifications  and  adding  the  uti- 
lization survey  as  a  third,  gives  the  following  types: 

1,  Preliminary  forest  survey 

2,  Utilizati cn  su rvey 

3,  Detailed  forest  survoy 

The  intensity  of  any  one  of  the  above  typos  may  also  vary  vdthin 
tho  class,  depending  upon  the  type  of  data  needed  and  the  reliability  re- 
quired for  planning  purposes. 

For  timber  stands  where  preliminary  forest  and  utilization  surveys 
indicate  the  presence  of  merchantable  material  that  should  be  cut  and 
vyhere  there  is  also  a  possibility  of  an  overcut  as  indicated  by  probable 
sale  within  the  next  few  years  or  by  home  needs  for  vroodland  products,  a 
regulatory  plan  based  on  reliable  stand  and  grovrbh  data  is  required  and 
necessitates  a  detailed  survey.     If  no  cutting,  or  only  a  smll  amount  of 
cutting  well  bclo\7  current  growth,  is  to  be  made  during  the  next  10  years, 
regulation  of  cut  v/ould  have  no  significance  and  a  general  type  of  plan 
prescribing  good  silvicultural  practice  would  serve  management  needs.  De- 
tailed surveys  for  this  second  example  would  not  be  required.  However, 
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sufficient  inforrrr'-ticn  should  be  secured  to  prevent  any  possible  over- 
cutting. 

It  v/-ould  be  advantageous,  hovv-ovor,  to  secure  groTrfch  and  sto.nd  do.ta 
for  representative  holdings  even  Y;-here  no  cutting  of  only  a  silvi cultural 
cutting  will  be  dene  v/ithin  the  next  10  to  20  years.    These  data  vrould 
provide  inforFiation  convertible  to  economic  values  Virhich  Y/ould  be  useful 
in  developing  vraods  appreciation  on  the  part  of  landovmors  v/hose  holdings 
fall  Vvlthin  this  class. 

On  areas  vjhoro  ocononic  and  physical  conditions,  as  shovm  by  the 
preliminary  analysis,  indicate  that  intensive  mnag^mcnt  vfill  be  feasible, 
planning  needs  call  for  a  survey  v/hich  v;ill  furnish  inventory  datr^  of  a 
high  degree  of  reliability.     The  type  of  data  required  and  the  reliability 
requirement  of  these  data  Vvdll  depend  upon  the  intensity  of  management 
possible,     Sound  judgment  is  needed  in  a  determinatirn  of  intensity;"  of 
survey  required.    The  percent  cinaise  on  a  physical  surve3'-  does  not  indi- 
cate the  intensity  of  a  given  survey  in  relation  to  the  relative  reliabil- 
ity of  the  data  collected.    As  Mr,  Preston  stated  in  1934,  "We  are  begin- 
ning to  learn  the  futility  of  adhering  to  a  five  or  ten  percent  cruise  or 
some  fixed,  preconceived  standard  of  area  to  be  covered  by  the  cruise. 
The  nocieran  idea  is  to  recognize  and  map  the  timber  ty}:)es  and  then  take 
enough  samples  in  each  type  tc  satisfy  the  purposes  of  the  cruise,"  The 
number  of  samples  necessary  for  a  given  degree  of  reliability  varies  con- 
siderably in  accordance  v/ith  stand  and  type  uniformity  and  size  of  area, 
indicating  a  much  greater  intensity  on  very  smCwll  farm  vroodlands  than  on 
extensive  forests  under  one  ovmcrship. 

Regardless  of  the  expected  intensity  of  the  first  survejr  made,  it 
is  well  to  develop  the  survey  pattern  in  such  a  mc^nner  that  all  the  orig- 
inal survey  data  can  be  utilized  in  connection  mth  a  more  intensi"ve  sur- 
vey of  the  same  area  at  a  later  date.     The  degree  of  accuracy  justified 
at  the  present  time  might  bo  less  than  vdll  be  required  at  some  future 
date  due  to  a  change  in  econom-ic  oonditions.    The  line-sample-plot  system 
of  survey  lends  itself  most  readily  to  increase  of  intensity  by  using 
data  already  collected  and  adding  such  plots  as  are  required  to  secure  the 
desired  accuracy.    Survey  records  must  be  so  kept  that  the  location  of  plot 
lines  run  can  be  readily  determined  as  their  location  is  important  vn.th 
reference  to  location  of  additional  plots  for  increasing  the  reliability 
of  survej"-  data , 

Meth'':ds  for  testing  the  adequacy  of  sampling  will  be  found  in  Sup- 
plement No.  1  tc  this  Bulletin,     The  error  calculated ' in  a  test  of  ade- 
quacy gives  measure  of  the  probable  error  of  sampling. 

Inaccuracies  in  the  voluric  and  gro'*vth  data  secured  on  a  given 
cniise  my  result  from  errors  in  sample  plot  dimensions,  tree  diameters 
and  heights,  volume  tables,  type  area,  etc.  and  can  only  be  ascertained 
by  field  tests  and  check  cruises. 

Utilization  Survey 


As  stated  previously  under  "Intensity  and  Type  of  Survey",  one  of 


tho  first  stops  in  dote  mining  survey  intensity  for  v.rrsr  .^iven  unit  would 
bo  an  over-all  utilization  survey,    A  study  Vv^ould  be  nado  of  use  of  v/ood 
products  by  consunption  areas,  including  larger  cities,  to  dctcrininc  the' 
ariTDunt  and  kind  of  forest  products  being  used  in  tlio  various  conr.iianitios, 
Inf orr.Tation  as  tc  salable  products  and  prices  on  this  general  study  v;ill 
be  useful  in  planning  the  individual  land  units. 

In  planning  for  the  individual  farn,  one  needs  to  dotcrmne  tho 
amount  and  kind  of  material  needed  for  hone  use,    Managoincnt  of  any  v/ood- 
land  vAioro  all  grov/th  is  not  needed  for  hone  consunption,  requires  a  Icnow- 
lodge  of  mrkets  for  vrood  products  including  nininun  dinensicns  and  speci- 
fications of  quality.     This  is  a  prerequisite  to  detcrnining  desirable 
species  for  vihich  to  nanagc  and  the  rotation  required  to  furnish  the  prod- 
ucts in  denand.    Sample  schedules  for  securing  utilization  data  are  in- 
cluded in  the  Appendix, 

Detailed  Fprost  Survey 

Planning  the  Detailed  Forest  Survey; 

Wliether  a  surver^r  is  to  be  made  by  one  nan  or  an  organized  crevr, 
the  success  of  the  job  as  to  costs  and  adequacy  of  results  is  largely  de- 
pendent upon  the  plans  nado  for  its  conduct.    If  a  v/ork  plG.n  is  nade  cover- 
ing the  data  to  be  collected  and  the  nnrjior  in  which  it  is  to  be  obtained 
and  vrorlced  up,  the  liability  of  neglecting  to  secure  sono  necossar^^  data 
is  reduced  to  a  nininun.    ^cr  this  reason,  the  plan  should  cover  tho  sur- 
vey processes  in  detail.    The  individual  v/ork  plan  v/ill  apply  to  the  spe- 
cific areas  to  be  surveyed  and  to  the  manner  in  which  the  work  v;-ill  bo 
carried  out  and  should  be  based  on  a  preliminary  exaninati.'^n  of  the  area, 
A  survey  vrork  plan  should  bo  submitted  to  tho  Regional  Forestry  Di^rLsion 
office  for  any  survey  of  areas  in  excess  of  2000  acres  on  one  person's 
holdings  or  Land  Utilization  areas.    Work  plans  for  smaller  units  my  bo 
referred  to  the  Regi.-.nal  Forestry  office  for  checking  if  desired,    A  list 
of  things  to  consider  in  the  ^vork  plan  folloxTs: 

Purpose  of  the  survey 

General  description  of  conditions  of  timber 
Area  to  be  co'vered 

Previous  forest  survey  data  avo. liable 

Available  base  naps 

Use  to  be  made  of  aerial  pictures 

Data  to  be  collected  -  volume,  grovrfch,  stand  condition, 
mapping  system 

Methods  of  field  work  including: 

1,  Crew  organization 

2,  Training  of  personnel 

3 ,  Mapping 

4 ,  Typing 

5,  Estimting  (diameter,  heights,  tree  classification) 

(Estimtes  by  40* s,  sections,  drainages,  etc.) 


6.  Grovrth  oncl  yiold  data 

7.  Volume  tables 

8.  Forms  to  bo  used 

9.  Inspection  o.nd  field  checks 

10^  M^rkinc  of  control  linos,  plot  lines 

11,  Rocords 

Cost  ostiinntcs 

(Sajnplo  outline  in  Appendix) 

Use  of  Aerial  Photofi:raplis : 

ii^orial  photographs  ifl^oro  available  should  be  used  in  connection 
with  surveys  to  make  any  possible  savinr;  in  •fcine  and  to  check  against 
field  results  as  to  lGcati'~n,  type  area,  etc. 

By  the  use  of  photographs  of  the  proper  scale,  v/hich  have  been 
token  in  accordance  with  tiraber  survey  needs,  it  is  possible  to  riiake 
reliable  voluiriotric  estimates  fron  moasurcraents  of  tree  imgos,  Treo 
heights  and  tree  crown  dianctors  are  rec.dily  neasurablo  from  the  pic- 
tures.   Considerable  v/ork  along  such  lines  has  boon  done  in  Euroi^c  o.nd 
in  Canada,    While  the  scale  of  our  air  photographs  is  much  too  smll  for 
such  rofincnent,  it  is  possible  to  distinguish  betv/ecn  broad  tyres  and 
density  classes  and  to  obtain  a  good  knowledge  of  topographic  features. 
The  pictures  oo.n  therefore  be  used  to  advantage  in  c.  prclimin-.ry  study 
of  the  area  and  if  a  survey  is  decided  upon,  they  will  be  of  considerable 
hdlp  in  deciding  on  intensity  of  cruise  needed  fron  the  standpoint  of 
uniform ty  of  donsitj'-  and  area  of  typos.    On  small  percent  surveys  aerial 
pictures  are  of  mtcrial  aid  in  choosing  location  of  plot  lines  to  bisect 
representative  types  in  order  to  secure  sanplcs  of  these  types  vdth  the 
least  effort. 

On  extensive  surveys  field  data  rnr.y  be  shovm  directly  on  blue  lino 
ozalid  prints,  mdc  i*ron  the  photographs,  if  desired,  or  on  overlay  sheets 
using  the  same  scale. 

Mapping; 

Maps  servo  not  only  in  giving  a  graphic  presentation  of  topography, 
but  also  as  a  record  of  area  and  location  of  tiraber  types  and  ago  classes 
and  other  features  of  importance  in  management  of  the  area. 

Before  field  vrork  starts,  the  best  available  nap  of  the  area  should 
be  obtained,  or,  v/hen  they  can  be  prepared,  planimetric  maps  from  aerial 
photographs  Tidll  be  used.     If  planimetric  maps  canjaot  be  obtained  and  the 
aroa  has  been  surveyed  by  the  General  Land  office,  a  base  mp  may  be  pre- 
pared from  G.L.O.  plats  and  intersections  of  topographic  features  vdth 
section  lines  \7ill  bo  shcv.-n.     If  such  a  survey  has  not  been  mde  but  the 
area  has  been  napped  by  the  U,  S,  Geological  Survey,  the  base  map  rx'.y  be 
prepared  from  U,S,G,S.  iinps  and  the  control  lines  vill  be  tied  to  perma- 
nent bench  marks  or  triangulation  points.    Usually  base  maps  will  be  re- 
quired by  other  di-'/isions  of  the  Service  and  vdll  be  supplied  by  the 
Cartographic  Di-^dsion, 
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Control  linos  should  stc.rt  from  knovm  comorG  and  tic  in  c.t  fre- 
quent intorvils  to  cstabliGhcd  corners.     The  control  linos  will  travorso 
the  arcc.  in  such  o.  mcinnor  as  to  permit  the  cruise  linos  to  rim  at  right 
angles  to  the  pro-vailing  topography,    Tho  control  lines,  v^hon  run  with 
compass  and  chain,  should  have  an  error  of  closure  not  exceeding' 25  links 
per  mile.    Transit  line  errors  should  bo  correspondingly  smaller.  Accur- 
ate notes  of  the  '  control  line  as  vyoll  as  a  sketch  map  v;ill  be  kept  for 
future  roforonce. 

On  unsurvcyed  areas  the  control  lines  ^vill  tie  into  knovm  points, 
these  to  bo  present  upon  tho  base  map  or  easily  recognized  on  the  aerial 
photographs  so  that  they  nay  be  readily  and  accurately  placed  on  the  base 
map.    All  stations  T/Thich  are  to  be  of  a  semi -permanent  or  pormanont  nature 
should  bo  of  capped  1-^"  galvanized  iron  pipo  vd.th  the  station  number 
plainly  marked  on  tho  cap.     These  stations  v/ill  each  be  vdtnessod  where 
practicable  by  definite  noarby  landmrks  and  vdicre  none  exist  by  t\7o  trees 
blazed  with  the  following  notations  scribed  on  tho  wood  meaning 
timber  survey  control  line.  Station  No,  4,     These  primary  control  lines 
should  be  accurately  shown  on  field  maps  and  cstiixitc  sheets  but  will  only 
be  established  for  largo  areas  of  land  not  covered  by  G.L,0,  surveys  in 
instances  vz-hore  plane  table  mapping  is  desirable  and  no  base  lino  occurs 
vd.thin  reasonable  distance  of  the  area  to  bo  mapped, 

^or  field  mapping  a  scale  of  4  inches  per  mile  or  larger  is  prefer- 
able.   On  lev/  intensity  surveys  a  smaller  scale  not  loss  than  2"  per  mile 
may  bo  used  if  sucli  maps  arc  available  and  larger  scale  maps  are  not 
rdadily  obtainable. 

Maps  will  show  ago  classes  and  types  and  such  othor  data  as  is  de- 
cided upon  and  covered  in  the  work  plan  for  tho  individual  survey,  Gc.te 
should  be  taken  to  make  clear,  accurate  imps  in  the  field.     Camp  maps 
should  be  kept  up  to  date  at  all  times,    Each  field  map  should  show  clear- 
ly the  points  of  the  control  system  to  v^'hich  the  map  is  tied  and  G-,L,0, 
or  traverse  corners  from  which  tho  v/ork  starts  and  where  it  stops  as  v^ell 
as  established  corners  used  as  chocks. 

Plot  Survey  Linos; 

Tlio  line-samplo-plot  method  is  oonsidored  as  preferable  for  sur- 
veys of  all  classes  except  thoso  of  high  intensity  such  as  might  be  em- 
ployed on  small  farm  v/oodlots.     Circular  plots  of  1/5,  1/4  or  1/2  aero 
are  usually  used.    The  l/s  aero  plot  is  favored  in  very  dense  stands 
while  plots  of  1/2  aero  or  sono tines  1  acre  are  used  in  open  stands. 
Tho  plot  system  can  be  used  by  a  one  or  two  man  crev.'-  and  the  data  takon 
lend  themselves  to  statistical  analysis  o.nd  to  use  of  plots  already 
takon  v/hcn  a  more  intensive  coverage  is  found  desirable.     In  order  to 
secure  additional  plots  to  increase  the  reliability  of  data  for  tho 
entire  area  or  for  some  individual  conpartnent,  it  is  essential  that 
plot  survey  lines  be  located  on  the  map  and  that  they  be  marked  on  the 
control  linos,     Th:.  s  is  necessary  so  that  location  of  additional  plots 
can  be  solectod  to  give  a  r.ioro  repre sentativo  sampling,    A  list  of  ad- 
vantages of  the  lino-plot  method  and  a  treble  of  Plot  Radii  arc  given  in 
tho  Appendix. 


Estimting: 


Thoro  is  considerable  possibility  of  error  in  estimting  resulting 
primarily  from  errors  in  estimating  sanplo-plot  dimensions,  tree  diame- 
ters and  heights  (merchantable  or  total),  cull,  etc.    All  these  errors 
can  be  largely  eliminated  by  careful  traininj;;;,  careful  estimting  and 
the  application  of  frequent  chocl:  moasurerLents,    Crev;  members  should  moac 
urc  all  trcos  the  first  three  or  four  days.     This  should  bo  done  by  guess 
ing  the  noasurements  being  taken  (diameter,  heights,  plot  radius)  before 
taking  the  measurements.     This  training  period  \Till  differ  for  individual 
and  one  can  judge  its  length  by  the  correctness  of  his  estimting.  The 
ostimtor  should  never  depend  on  his  eye  alone,  but  should  alwr.ys  measure 
from  20  to  25  percent  of  the  trees  of  iTiorchantable  size,  preferably  the 
larger  trees.     It  i  s  0Ei)0cially  important  tc  mko  checks  v/hen  starting 
work  in  the  morning,  iixiodiatcly  after  lunch,  and  in  the  afternoon  v:hen 
one  is  apt  to  become  tired  mentally.    The  morchanto.blc  length  of  a  tree 
appears  differently  to  the  estimr.tor  depending  on  whether  he  is  going  up 
or  dovm.  hill.    Heights  can  be  taken  vdth  an  Abney  level.     If  a  sufficient 
number  of  v/indfalls  are  available  close  to  the  cruise  lino,  they  afford 
a  good  chock  on  merchantable  heights. 

To  prevent  large  volume  errors,  care  should  be  taken  to  obtain 
volume  tables  v/hich  have  been  constructed  for  tlie  forest  being  surveyed 
or  for  the  general  region  in  which  the  work  is  being  done.     In  the  latter 
case  the  table  should  be  checked  against  the  timber  to  be  estim.tcd. 
This  my  be  done  by  measuring  windfalls  or  by  cutting  sufficient  trees 
to  obtain  a  rcpro sontativo  sar.ple  to  be  usod  in  establishing  a  correction 
factor  for  the  volume  table.     Juniper  tables  co.n  be  chocked  by  measuring 
the  standing  trees  v/ithout  cutting. 

To  assure  getting  all  trees  on  the  plot  and  only  the. so  on  the 
plot,  the  estimator  must  pace  out  to  the  edge  of  his  plot  frequently  to 
keep  his  eye  adjusted  to  the  proper  distance,    A  smll  but  consistent 
error  in  plot  size  will  2-n:-Jcc  a  large  error  in  the  ostiinate  for  the  area. 
To  be  sure  his  paced  distances  ai-o  correct,  he  should  also  test  pacing 
against  measured  distances  at  frequent  intervals. 

Evory  timber  cruiser  should  become  familiar  vrith  the  volume  of 
individual  trees  of  different  sizes  and  species  and  should  learn  h.o\7  to 
estimtc  the  volume  of  individual  trees  and  to  judge  the  stand  per  acre. 
In  order  to  develop  this  judgment  it  should  be  coirmon  practice  to  figure 
the  volumes  on  at  least  10  percent  of  the  plots  v/hile  the  estii-nator  is 
on  the  plot.    Details  of  estimating  pertaining  to  individual  types  vrill 
be  further  discussed  under  methods  pertaining  to  those  types. 

Chocking  and  Inspection; 

Every  cruiser  in  a  survey  crew  should  be  checked  by  the  chief  of 
party  (usually  the  Senior  Forestry  Technician)  sufficiently  often  to  m.ke 
sure  that  his  vxork  is  up  to  standard.    Under  tlie  line-samplo-plot  method, 
where  the  line  intersection  with  the  control  line  is  m.rkcd  and  the  plots 
are  rxirked  by  center  stakes,  sufficient  plots  should  be  ta]:en  to  deter- 
mine whether  the  ?;-ork  is  satisftLctorv,    In  such  cases  the  difference  in 


-  8  - 

gross  volurxj  should  not  be  rr;re  than  6  percent.    The  work  should  bo 
checked  regularly  nt  least  every  ten  days  and  preferably  nore  often. 
The  object  of  checking  is  training  v^ith  the  idea  of  obtaining  consi stent 
and  accurate  results.    Errors  are  of  tv/o  kinds: 

1,  Those  resulting  fr on  faulty  or  inaccurate  vrork  such  as  poor 
cstir,XLting,  faulty  use  of  instruiicnts,  faulty  pacing  and  care- 
less recording, 

2,  Inadequacy  of  sanplinr^-  resulting  in  too  groat  a  stand:^rd  error 
in  viov/  of  the  use  to  be  ina.do  of  the  data.    As  the  allovjTxble 
error  of  sampling  is  to  be  set  before  the  cruise  is  started, 
it  is  necessary  to  noasure  the  variation  factor  and  dctornin© 
whether  or  not  sufficient  plots  arc  being  taken  to  furnish 
data  of  the  required  reliability.    The  exact  intensity  of  san- 
pling  required  to  insure  a  certain  degree  of  accuracy  cannot 
be  calculated  until  it  is  definite I2/  deternined  hovr  variations 
in  forest  conditions  existing  on  the  area  affect  the  average 
volume  per  acre.    An  experiencod  cruiser  can  ostir.r.te  closely, 
on  the  basis  of  a  prclininar^^  investigation  of  a  tract,  approxi- 
mtely  vhat  intensity  of  sai^.pling  will  bo  required  for  a  reli- 
able cstirxite  of  the  volune.     Through  daily ' analysis  of  plots, 
adjustirients  can  be  made  on  individual  units.    Methods  for  iTx>.k- 
ing  a  deternination  of  the  required  intensity  vdll  be  found  in 
Supplonent  ITo,  1  to  this  Bulletin, 

Standard  Types  and  Legends; 

In  the  interest  of  uniformity  and  interpretation  of  suri'^ey  data, 
standard  types  descriptions  and  legends  have  been  prepared  for  regional 
use.     These  will  be  found  in  the  Appendix,     The  standard  tj/'pes  shovm.,  ex- 
cept for  the  non-use  type,  are  based  entirely  upon  veget^ative  species 
present.    The  non-use  type  is  set  up  for  types  for  which,  because  of 
their  condition,  non-use  of  forest  products  is  recommended.    This  non- 
use  type  is  primarily  for  showing  areas  of  use  and  non-uso  for  adminis- 
trative control  of  cutting.    Where  it  is  used  the  vegetative  type  will 
be  shown  by  the  vegetative  typo  symbols.    Areas  which  will  not  be  used 
due  to  inaccessibility  should  be  typed  according  to  vegetative  typo. 
Their  inaccessibility  may  be  shown  by  symbols  if  desired  and  covered  in 
the  narrative  description.    Where  it  is  desirable  to  indicate  forest  con- 
ditions, present  or  proposed  use  (other  than  non-uso),  other  symbols  can 
be  used  illustrating  these  conditions.     The  data  to  bo  shovm  for  each  sur- 
vey and  the  manner  in  -wiiich  it  will  be  shovm  vd.ll  bo  covered  in  the  survey 
work  plan. 

Reports; 

Report  preparation  is  one  of  the  most  important  phases  of  any  survey. 
The  report  should,  in  a  fairly  brief  presentation,  give  all  the  pertinent 
facts  necessary  to  an  interpretation  of  volume,  growth  and  other  data  re- 
quired for  the  preparation  of  raa.nagoment  plans.     These  facts  should  be  re- 
ported clearly  and  vjhile  interpretation  and  opinions  may  bo  given,  the 
field  data  must  be  so  recorded  and  filed  that  they  can  be  amlyzed  at  any 


timo  cither  to  chock  age.inst  recommendations  and  conclusions  covered  in 
the  report  or  to  determine  tho  reliability  of  the  data  vdth  reference  to 
the  whole  area  or  to  a  small  compartmont  or  separate  subim  tor  shed.  The 
material  covering  tho  v/ork  plan,  and  the  final  survey  report  v/ill  be  kept 
in  one  filo  appropriately  marked,     Tho  field  data  sheets  and  maps  may  bo 
stored  in  a  transfer  case  if  too  voluminous  to  koep  v/ith  tho  report,  but 
a  reference  sheet  should  be  kept  with  the  plan  and  report,  giving  the  lo- 
cation of  this  supporting  data.    All  material  should  be  plainly  marked  so 
tha.t  it  can  bo  readily  identified. 

The  coverage  and  length  of  a  survey  report  will  depend  upon  the 
purpose  of  tho  survey  and  tho  use  to  be  made  of  the  information  gathered, 
A  report  outline  should  be  made  prior  to  the  survey. 

As  a  minimu::, , the  report,  oven  on  a  small  woodlot,  should  includes 

1.  Legal  description  and  ovmership 

2  .  Dates  of  cruise 

3.  Area  cruised 

4.  Itemized  statement  of  net  volume  by  species 
5  .  Plat  of  area 

6,  Statement  of  sampling  percentage  and  method 

7,  Log  or  volume  tables  used 

8,  Brief  description  of  size  and  quality  of  timber 

Sample  report  outlines  T,7ill  bo  found  in  the  Appendix, 

Methods  of  Inventory  According  to  Timber  T^rpps  and  Intensity  of  Survey 
quired; 

In  the  discussion  of  individual  species  and  types  vAich  follov;", 
it  is  assumed  that  preliminary  forest  surveys  and  utilization  surveys 
show  the  nood  for  more  detailed  surveys. 

Ponderosa  Pino;  Douglas  Fjr;  Engolmann  Spruce; 

Tho  type  of  survey  to  be  made  will  depend  upon  the  typo  of  stand 
under  consideration.    For  sto.nds  v;here  regulation  of  cut  would  have  no 
significance  or  use  during  the  next  10  years,  it  is  usually  not  advisable 
to  incur  the  expense  necessary  to  secure  complete  stand  and  growth  data. 
An  exception  to  this  would  be  representative  stands  in  each  comnimity  on 
which  data  on  volume  and  grovrth  would  be  vrorkcd  up  in  order  to  illustrate 
future  values  and  the  nood  for  proper  protection  and  care  by  the  land 
owner.    Those  data  would  be  used  in  developing  woods  ap^rociatic^n  and  the 
number  of  examples  required  would  largely  depend  upon  tho  diversity  of 
conditions  found  in  each  community. 

Except  for  these  representative  sample  stands,  a  plan  prescribing 
good  silvicultural  practice  should  provide  for  present  needs,  Exo.mples 
of  stands  whore  this  type  of  plan  is  required  are  given  below: 

1,        stand  consisting  almost  entirely  of  young  reproduction  having 
no  old  trees  or  only  a  few  old  trees  not  in  excess  of  seed  tree  needs. 
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A  rcconmissp.ncG  type  of  oxamnation  or  a  v.ulk  through  the  stand 
should  furnish  tho  informtion  required  in  preparation  of  a  plan  co\"or- 
ing  protection,  gonoral  managonont,  and  silvicultural  policies  applicable 
to  the  particular  vroodland, 

2,  A  stand  consisting  mostly  of  young  gro\"rth  v;hich  will  not  be 
norohantablc  for  25  years  or  norc  v;ith  an  ovcrstory  of  scattered  ovcn- 
agod,  ovor-mturo  trees, 

A  plan  covering  protection  nocds  and  providing  for  good  silvi- 
cultural  practice  such  as  leaving  sone  of  the  better  old  trees  for  re- 
serve soed  trees  would  satisfy  present  mnageniont  needs.    In  a  stand  of 
this  typo  the  mature  trees  are  in  need  of  cutting  and  a  period  of  con- 
siderable length  is  necessary  to  bring  the  young  trees  to  harvest  size. 
As  the  over-mature  troos  v;-ill  lose  vo1ui"tc  through  insects  and  decay  and 
as  there  is  not  sufficient  volumo  in  any  case  to  supply  the  general  mr- 
ket,  the  only  cutting  restrictions  needed  TOuld  be  to  regulate  the  har- 
vest to  meet  farm  or  ranch  needs  or  to  aid  in  securing  reproduction, 

3,  A  stand  of  polos  v/hioh  v;ill  roach  prop  size  in  frcr.  12  to  15 

years. 

Only  a  general  plan  is  required  covering  protection  and  general 
silvicultural  requirements  as  to  thinnings,  if  any  are  possible,  to  fur- 
nish products  for  hone  use.     In  addition  to  the  above  general  recomrienda- 
ti'^ns,  it  vrould  be  vroll  to  indicate  probable  annual  yield  at  the  beginning 
of  tho  period  when  cutting  vdll  bo  possible.     This  information  can  be 
based  on  a  low  percent  cruise  and  mxiy  or  may  not  be  necessary,  depending 
upon  the  attitude  of  the  landovmor. 

On  stands  whore,  in  addition  to  general  silvicultural  practices 
needed  to  develop  a  desirable  vroodland  stand,  more  intensive  rnr.nagenent 
and  regulation  is  possible,  it  is  necessary  to  determine  volume,  groTirth 
and  stand  condition.    Those  data,  together  v/ith  a  knowledge  of  ma.rket 
conditions,  vrauld  form,  a  basis  for  determining  the  annual  or  periodic 
cut  as  to  amount  of  material  and  the  species  and  ago  groups  from  which 
this  cut  should  come. 

In  any  stand  v^herc  regulation  is  possible,  it  is  desirable  the 
annual  or  periodic  cuts  not  exceed  the  amount  of  grovrth  during  a  similar 
period.     This  may  not  alv;ays  bo  possible  since  clio.nges  in  mr.rket  condi- 
tions mj.y  noccssitate  the  establishment  of  shorter  rotations  to  supply 
products  of  smaller  size  as  ties  and  props.     It  is  desirable  to  deter- 
mine the  rate  of  grovrfch  of  the  stand.    Where  stands  are  more  or  less 
homogeneous,  it  is  possible  to  detorrdne  reliable  average  grovrbh  rates 
for  broad  typos  over  relatively  large  areas  as  recomPiOnded  by  George  F, 
Rupp  in  "A  Simple  Method  of  Securing  the  Technical  Data  Uccossary  in 
Preparation  of  Woodland  Ulanagement  Plans."    Except  for  a  fovr  of  the  more 
oxtensivo  pine  areas  in  tho  region,  this  method  of  securing  grov;th  data 
will  have  little  application  because  of  the  patchy  and  diversified  con- 
dition of  timber  typos  and  variation  in  site  conditions.    The  alternative 
method  of  making  growth  studies  by  securing  increment  borings  on  each 
individual  woodland  can  be  applied  on  each  pine  survey.    Under  the  Rupp 
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systen  60  or  nore  growth  ooasuronents  in  oach  typo  are  considered  nccos- 
ary  for  c.  reliable  sanrlo.    As  this  nuT.bcr  applies  to  sr.iall  farn  v/ood- 
lands,  additional  sanplcs  v/ill  bo  necessary  for  lar.jer  areas.    The  sanplo 
trees  my  bo  selected  mechanically  durin.":  the  cruic^ng  operation  by  tak- 
ing troos  at  definite  intervf.ls  throughout  the  cruise  such  as  the  one, 
tivo  or  noro  trees  nearest  the  contcr  of  the  plot.    On  grcv/th  data  trees 
the  d.b.h.  should  be  noasurod  v:ith  a  dianetcr  tape  and  recorded  to  the 
nearest  l/lO  inch.     The  \7idth  of  the  last  ten  annual  rings  should  be 
measured  and  recorded  to  the  nearest  l/20  inch. 

The  table  of  relative  net  grovrth  pcrccnts  prepared  by  the  Forest 
Service  listed  as  a  reference  in  the  Appendix,  nay  bo  used  for  conixxra- 
tivo  purposes  in  connection  V7ith  grovrth  studies  of  local  pcnderosa  pino 
stands, 

While  the  systen  outlined  for  securing  grovrth  percent  has  general 
application,  a  noro  divorsifiod  application  of  techniques  is  advisable, 
according  to  stand  and  mrkot  conditions,  for  securing  data  required  on 
volune  and  stand  condition. 

On  tiir.ber  aroas  vrherc  annual  or  frequent  periodic  cuts  are  pos- 
sible such  as  r.ii."ht  be  the  case  vrhero  conditions  arc  favorable  to  nanage- 
o3nt  for  production  of  ties  o.nd  props,  the  basal  area  systen  given  by 
Rupp  should  be  nost  satisfactory.     For  details  of  that  systen  and  forns 
for  collection  and  presentation  of  data,  you  are  referred  to  his  v.Tito-up. 

On  tiriber  areas  of  fairly  large  size  v'herc  cuts  are  likely  to  bo 
based  on  cutting  cycles  in  excess  of  10  years,  it  is  possible  to  ^rark 
out  regulated  cuts  for  the  forest  as  a  vrhole  on  a  fairly  extensive  cruise 
by  the  lino -sanplo -plot  systen  and  to  secure  the  data  in  such  a  -:arnicr 
that  its  rolial'ility  can  be  dotornincd.    On  this  type  of  stand,  it  is 
reconnendod  that  trees  on  the  plots  be  recorded  either  by  d.b.h,  r.nd 
nuniier  of  16-foot  logs  to  a  s"  top  or  d.b.h,  and  total  height  and  re- 
corded under  cut  and  loax'e  classifications.    For  ponderosa  pino  stands. 
Keen's  Ago  and  Vigor  Classification  as  nodi  fled  by  the  Forest  Service 
(see  Appendix)  should  be  used  as  a  guide  for  the  dotornination  of  cut 
and  leave.     In  recording  norchantablo  heights,  a  suitable  r^rchantable 
height  volume  table  should  bo  secured  and  checked  prior  to  the  survey. 

The  percent  of  coverage  or  intensity  of  sampling  needed  vaU^  as 
stated  previously,  be  dependent  upon  the  stunrare  "'/r.lues  involved,  size 
and  unifomity  of  timber  areas  and  other  factors.     For  any  survey  ■-vhere 
volume  and  grovrth  data  are  to  bo  used  as  a  basis  :f  regulating  cut  or 
for  mking  sales,  a  cruise  that  will  check  out  vrithin  10  percent  is  con- 
sidered necessary.    On  timber  of  high  value  or  vrhcro  especially  acctirate 
results  are  reqiiired  such  as  cruises  made  for  the  purpose  of  o.ppraisal 
for  purchase,  the  cruise  should  be  of  sufficient  intensity  to  chock  ivd th- 
in 5  percent.    On  small  farm  vroodlands  of  less  thjxn  100  acres,  it  vrould 
probably  bo  necessary  to  cruise  from  25  to  100  percent  of  the  area  to 
attain  the  necessary  reliability^.    On  larger  holdings  the  percent  cruise 
will  decrease  quite  rapidly  to  as  lovr  as  2^  oercent  on  a  20,000  acre 
forest  area , 
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Typo  mrpinr^  VTill  also  vary.  On  the  larr;;or  holdings  no  typo 
smllcr  than  10  acres  vrc>uld  bo  mppod,  v/hilo  on  smll  holdinrs,  ono 
would  nocd  to  consider  areas  as  small  as  one  aero. 

Normally  the  mp  prepared  of  the  forest  area  v;ill  shov/  co'.'cr 
typos  and  a^o  classes.    Where  desirable,  additional  information  per- 
taining to  conditi'.n  and  rocoi'^Tmcndcd  use  or  protection  may  be  indicated 
by  appropriate  symbols, 

Afjo  Classes  for  trocs  belov/  12"  in  diameter  v;ill  bo  as  follov/s; 

1,  Trees  less  than  4-|-  foot  high — reproduction. 

2,  Trees  from  0  to  4  inches  d.b.h,  and  4|-  foot  or 

over  in  height — saplings. 

3,  Troos  from  4  to  12  inches  d.b.h,— polos. 

Cliinps  of  seedlings  v/ill  bo  treated  as  follows: 

Clujips        1  nil-acre  (6.6  ft,  x  6,6  ft.)  v/ill  be  recorded 

as  one  soodling. 
Each  additional  mil-acre  as  one  seedling. 

In  presenting  the  survey  data  in  the  form  of  a  report,  it  is  noc~ 
ossary  to  shoiT  sumjnary  results  for  cooporators  in  simple  understandable 
terns.     Copies  of  the  vrork  plan,  all  field  sheets  and  mr.ps,  compilation 
shoots,  etc,  will  be  filed  in  the  area  filo.     If  all  such  data  are  plain- 
ly labeled,  they  can  be  referred  to  in  connection  vdth  any  chock  survey 
or  cruise  of  greater  intensity  at  a  later  date. 

Other  Saw  Tinbor  Typos; 

In  making  surveys  of  douglas  fir  and  other  savj-  tinbor  types,  the 
general  procedures  used  in  tho  ponderr'sa  pine  type  apply,  with  a  fevr  ex- 
ceptions. 

The  treo  classification  systor.  used  on  pondorosa  pine  is,  of 
course,  not  applicable  to  other  species.    As  a  similar  system,  has  not 
boon  v/orkod  out,  cut  and  leave  trees  my  bo  tallied,     Tho  estimator,  in 
such  cases,  vri.ll  detonnine  as  tho  troos  are  recorded  whether  they  \70uld 
bo  cut  or  loft  undor  mrking  rulos  applicable  to  tho  type  being  surveyed, 

Pinon- Juniper  r 

Pinon-junipor  areas  are  used  primarily  for  fuel  and  fence  post 
production.    In  sixjcial  instances  other  products  may  be  important,  such 
as  props,  and  pinon  is  of  im.portancc  for  pinon  nut  production. 

Several  species  of  juniper  aro  found  in  those  sto.nds  and  for  some 
of  them  information  concerning  silvicultural  requirements,  vojuno,  grov/th 
and  yield  is  very  limited.     The  stands  var^r  considerably  as  to  use  and 
condition.    lihny  stands  v.dll  show  over-use  of  fuel  ai^d  pest  material,  and 
over-use  of  post  material  v;ill  probably  be  tho  general,  rather  than  the 
oxcortienal,  condition.    The  problem  vdll  be,  using  such  data  as  have 
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been  developed,  to  study  the  conditions  of  each  case  and  to  determine 
survey  intensity  needs  required  to  control  the  use  of  an  important  re- 
source but  in  so  doing  to  fit  the  management  intensity  to  the  requirements 
of  a  slow  growing  forest  typo  having  a  low  commarical  value. 

Because  of  the  high  use  value  of  this  species,  a  utilization  survey 
to  determine  home-use  needs  for  post  and  fuel  will  usually  bo  required. 
With  this  information  at  hand,  production  above  these  needs  could  be  made 
available  for  sale  or  use  on  other  areas. 

In  most  cases  a  rcconno.issanco  is  advisable  to  indicate  the  use 
being  made  of  the  area  -v^iich  will  indicate  the  type  and  intensity  of  fur- 
ther surveys  required  as  a  basis  for  proper  control  of  use. 

If  the  indications  are  that  some  units  arc  over-cut  but  that  the 
area  as  a  whole  is  not,  and  increased  use  is  not  probable,  a  low  intensity 
survey  giving  sufficient  coverage  to  locate  areas  v^rhcro  controlled  cutting 
of  posts  or  fuel  is  possible  and  areas  which  should  be  closed  to  cutting 
would  cover  existing  management  needs,    A  survey  of  this  type  would  be 
applicable  to  fairly  largo  areas  used  as  community  v/oodland  such  as  some 
of  tho  LIT  and  Grant  areas.     In  such  cases,  condition  and  use  maps  can  bo 
applied  as  a  basis  for  control  of  cutting  by  using  symbols  to  indicate 
non-use  and  use  areas.     These  use  types  will  be  based  upon  ago,  density 
and  condition  of  the  timber  and  also  upon  a  consideration  of  erosion  condi- 
tions and  need  for  protection.    Cutting  vrill  be  based  upon  silvicultural 
requirements  of  tho  stand.     Consequently  no  volume  and  growth  data  vfill 
bo  procured. 

Where  vraodland  areas  are  being  over  cut  or  where  indications  arc 
that  the  drain  of  products  is  approaching  or  exceeding  grovrth,  a  nood  for 
regulation  of  cut  is  indicated  and  a  survey  of  sufficient  intensity  to 
furnish  volume  and  grovrth  data  in  addition  to  stand  condition  is  required. 
The  intensity/-  required  will  depend  upon  size  of  area  and  uniformity  of 
types,  but  usually  the  requirements  of  the  survey  can  be  satisfied  by  a 
lov;er  degree  of  accuracy  than  is  required  for  timber  species  representing 
higher  values,    A  standard  error  of  the  mean  of  15  percent  should  be  satis- 
factory for  tho  most  intensive  survey  of  pinon- juniper  areas. 

On  any  farm  or  ranch  it  is  advisable  to  make  enough  of  a  survey  to 
determine  home  needs  and  to  determine  whether  these  needs  can  be  filled 
by  home-grovm  woodland.     If  sales  arc  probable  or  possible,  the  amount  of 
posts,  fuel,  etc,  vjhich  can  bo  sold  within  the  next  10-ycar  period  should 
be  determined.     For  stands  v/ith  a  fair  representation  of  size  classes, 
studios  made  indicate  an  average  growth  rate  of  a  little  over  1  percent 
for  pinon- juniper  stands  (pinus  edulis  and  juniperus  monosperma).    An  ap- 
plication of  this  groT-Tth  rato  can  be  used  for  similar  stands.     For  stands 
composed  largely  of  young  or  of  old  trees  gro^vth  data  are  needed. 

For  a  prediction  of  available  posts  and  post  production,  stems 
having  post  length  should  be  recorded  according  to  diameter  at  G|-  feet 
above  the  stump,  or  top  diameter  of  post,  down  to  a  2"  diameter  or  lower 
if  found  desirable.    On  the  basis  of  data  taken  for  volume  table  con- 
struction, diameter  increase  at  stump  height  averages  approximately  l/s" 
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in  10  ye?.rs.     In  order  to  check  the  relationship  in  incroc.so  in  diameter 
at  1  foot  and  at  7-|-  foot  and  tc  dctornine  the  rate  of  growth  for  r;ivcn 
juniper  stands,  enough  of  a  growth  study  will  be  required  to  establish 
usable  data. 

A  sample  post  form  which  can  be  changed  to  meet  local  conditi'-^ns 
will  be  found  in  the  Appendix.     By  an  actual  co\int  of  post  length  r.r.te- 
rial  according  to  size  classes,  an  estimate  can  be  made  as  to  the  p'sts 
no\'T  available,  and  the  posts  that  v/ill  be  available  during  fairly  defin- 
ite periods  in  the  future.    V/here  necessary,  these  figures  for  posts 
available  could  be  tallied  according  t;?  cut  and  leave  .    Whore  a  stem 
which  is  post  size  new  happens  to  have  one  or  more  limbs  slightly  under 
post  size,  it  would  pay  to  leave  it  until  the  limbs  v/ill  also  bo  usable 
as  othorv/ise  the  grovrfch  already  put  on  over  a  considerable  period  of 
years  will  be  wasted. 

When  tallying  split  posts  make  allovnnco  in  the  num.ber  tallied 
for  defect.     It  is  best  to  do  this  vrfiilc  the  survey  is  in  progress. 

In  making  growbh  studies  of  juniper,  care  should  be  exercised  in 
counting,  as  false  rings  aro  quite  comjion,    A  lens  should  bo  used  for 
counting. 

Survey  Procedure 

Pinon- juniper  surveys  y;ill  usually  be  made  by  the  line  plot  method. 
Suggestions  covering  the  preparation  of  estimate  forms  will  be  found  in 
the  Appendix.    A  separate  sheet  should  be  used  for  each  plot,  typo  or 
other  survey  \init. 

Reference  is  made  to  Rcgivonal  Bulletin  No,  59  for  volume  tables 
for  juniper  species.  Of  the  tables  thus  far  developed,  those  based  on 
the  following  measurements  are  considered  the  most  reliable, 

Juniperus  m'-^nospermxi-  diameter  at  one  foot  and  croivn  width-  cu.vol, 
(On  clumps  having  several  stems,  use  the  diameter  one  foot  above 

the  ground  of  the  tallest  stem) 
Juniperus  scopulorum.-  Dio.metor  at  one  fact  and  crown.  v;-idth-  cu.vol, 
Pinus  edulis-  D.B.H.  and  nuinber  of  4'  pieces-  cu.vol. 

In  using  existing  tables  it  vdll  bo  necessary  to  secure  data  for 
local  stands  as  a  chock  against  the  volxxme  tabic.     This  may  be  done  by 
recording  the  middle  diameter  2  inches  and  over  of  all  4'  pieces  on  every 
5th  or  10th  plot  in  juniper  areas  as  it  is  possible  to  secure  these  data 
without  cutting  do-vm  the  trees.    By  the  use  of  Huber's  formula  for  volui-ie 
of  cylinders,  a  comparative  figure  can  be  secured  for  correctinr:  the  vol- 
um.e  table  figures.     This  may  bo  done  by  the  procedure  outlined  on  Page  34 
of  the  Appendix, 
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On  large  areas,  especially  those  subject  to  comnunity  use,  non- 
use  areas  should  as  far  as  possible  be  delineated  prior  to  cruising. 

For  securing  post  estimates,  it  will  be  necessary  to  tally  the 
number  of  posts  on  the  plot  or  area  sample.    Under-sized  material  may  bo 
tallied  whore  future  cut  information  is  desired,    Undcr-sizc  material 
which  has  post  length  but  dead  tops  should  be  thrown  out  as  it  v/ill  not 
produce  post  material. 

Reproduction  is  that  material  4^  foet  or  less  in  height. 

The  data  should  be  shown,  in  the  final  report,  in  comj.:on  units 
such  as  cords  and  number  of  posts.     In  some  areas  where  only  dead  vrood  is 
to  bo  cut,  thcro  may  bo  a  nocd  for  regulation  of  the  cut  to  provide  for 
local  needs  in  a  systematic  manner. 

Me  s qui tot 

Mosquito  is  used  primarily  for  fi.;cl  and  posts.    Where  a  prelimin- 
ary study  indicates  cutting  does  not  approach  the  grovrbh,  a  silvi cultural 
plan  indicating  proper  cutting  practices  v^rill  provide  for  present  needs. 
Information  on  proper  handling  to  lesson  pov;der  post  beetle  damc.c^e  should 
be  supplied  ovmors  of  mosquito  woodland.     This  may  include  recommendations 
that  peolod  rather  than  unpeeled  posts  be  used  if  evidence  can  be  obtained 
to  support  such  conclusions, 

"Where  material  being  out  approaches  the  growth  or  whcro  sales  are 
contemplated,  a  survey  to  determine  volume  and  growth  is  required.  Be- 
cause of  the  relatively  low  initial  cost  for  wood  or  post  cutting  opera- 
tions, a  survey  having  a  standard  error  of  the  mean  of  10  percent  is  usu- 
ally adequate.    Whore  special  values  are  involved,  a  more  reliable  esti- 
mate is  noodod. 

In  cruising  mosquito  to  bo  harvested  under  conditions  applying  on 
Indian  lands  the  volume  table  prepared  for  Southern  Arizona  should  be 
checked  and  if  found  at  variance  vri.th  the  stand  to  bo  cruisod  it  should 
be  corrected  for  local  conditions.     It  is  v/oll  to  note  that  Olson  disre- 
garded large  boles  supporting  smr.llcr  stems  vdiich  night  be  harvested. 
This  moans  that  in  his  cruising  ho  tallied  all  stems  hr.ving  a  stump  or 
basal  diameter  of  3"  or  greater  by  one  inch  diameter  classes  irrespec- 
tive of  whether  these  stems  occurred  as  sprouts  on  largo  or  smc>.ll  boles 
or  stumps  or  on  seedling  stock.    Thus  his  cruises  were  based  upon  ncth-ds 
of  harvesting  by  Indians  which  may  or  may  not  apply  on  White  ovmod  lands 
and  which  accounts  for  his  volume  table  extending  only  to  15  inches  D.S.n, 
Further  studies  vrould  be  needed  to  determine  volume  v;hero  vrhole  trees, 
many  of  large  size,  are  to  be  cut.    After  the  initial  cut,  however,  Olson's 
data  could  after  chocking  bo  used  as  a  basis  for  determining  volxme  and 
growth , 

By  Olson's  method  each  4  foot  length  in  each  stem  with  a  middle  di- 
ameter of  2  inches  or  greater  outside  bark  was  included  to  get  the  volume 
of  each  stem.    The  diameter  measiirement  v/as  made  at  one  foot  fron  the 
ground  on  seedling  stems  and  at  4  inches  from,  the  point  of  origin  on 
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sprouts  originating  on  shoots.    As  a  high  degree  of  homogeneity  was 
found  between  coppice  and  seedlings,  one  table  was  made  for  use  on  both 
types  of  stand.    As  basal  diameter  gave  a  very  high  correlation  vdth 
cubic  volume,  the  volume  table  is  based  on  diamctor  alone.     In  using 
this  table  only  the  diameter  to  the  nearest  inch  is  recorded, 

1/Vhorc  it  is  desirable  to  show  volume  by  cords,  a  converting  fac- 
tor iray  be  determined  for  the  individual  stand  by  moasurerncnt  of  stacked 
volume , 

"Where  post  estimates  arc  desired,  posts  should  be  tallied  on 
each  plot  by  the  estimator. 

For  more  dotailod  information  on  mcsq\iite  surveys,  refer  to  80- 
gional  Bulletin  No.  59,  Forestry  Series  No.  10,  prepared  by  Mr,  C.  E. 
Olson  and  request  from  the  Regional  office  the  loan  of  one  of  the  mcsquite 
management  plans  prepared  by  Olson, 
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FOREWORD 


In  the  appendix,  we  have  attempted  to  include  mterial 
that  will  be  helpful  in  surveys.     Obviously  the  color  legend 
will  bo  used  whore  surveys  are  made  on  extensive  areas  as  L.U, 
projects,  large  privately  owned  grants  and  ether  lands  compris- 
ing one  or  more  ownerships  whore  timber  stands  cover  a  large 
acreage , 

For  small  acreages  of  timber  or  woodland  all  that  is 
needed  is  to  indicate  the  type  by  symbolSo    Considering  a  drain- 
age carrying  10  or  more  sections  of  timber  involving  several 
ownerships  presenting  conditions  for  satisfactory  harvesting 
by  but  one  operator,  it  would  be  well  to  have  a  map  of  the 
timber  types  in  color  for  the  entire  unit  so  that  the  relation' 
of  timber  ownership  and  timber  volumes  can  bo  properly  studied. 
When  agreements  are  prepared  for  each  of  the  individual  owner- 
ships the  map  accompanying  each  agreement  would  not  need  to  shovr 
each  timber  type  in  color.    Hov/ever,  the  boundaries  of  each 
timber  t^'pe  should  be  shown  and  the  typo  indicated  by  name  or  by 
symbol. 

The  timber  survey  forms  are  only  suggestive.    Those  for 
tallying  timber  species  have  been  tried  out  by  the  Forest  Service 
for  many  years  and  have  been  found  satisfactory.    One  other  apply- 
ing to  post  stands  is  as  yet  in  the  formative  stage  and  can  be 
improved  upon  or  adapted  to  meet  varying  conditions. 
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Cooperator 
State  ■ 
Area 


T.'OOD  UTILIZATION  SURVLY 


Agreement  No, 
Size  of  Farm 


Area  in  Y^'oodland 


Forestry  Div» ,Reg«  8 

January  19^0 


Acres 
Acres 


V'Jork  Unit 


I.     Fence  Posts 

a.  Miles  (to  nearest  tenth)  of  fence  to  maintain 

b.  Average  No*  of  posts  per  mile 

c.  Total  posts  in  use  (a  x  b) 


Mile! 


d.     Fvind  or  species  of  trees  used  for  posts  (note  if  treated) 


Ci     Length  of  life  of  posts  (use  averages)   

f»     Average  annual  replacement  (c  7  e) 

g.     Cost  of  annual  replacement  (fx  unit  cost)  T" 

II.     Fuel  Wood 

a.    Cords  (l28'cu,ft,)  of  fuel  vrood  used  annually   

1,  Species  used  ' 

2,  Total  annual  value  processed  f.o.b,  farm- 

stead 

■b.     Tons  of  coal  used  annually 

1,     Total  annual  cost  f.o.b,  farmstead  si 


Years 


Cords 


III.  Lumber 

a.    Amount  of  rough  lumber  used  annu6.11y  (barn 
•boards,  planking,  etc.) 
1.     Value  f,o,b,  local  mill 
h.    Amount  of  quality  lumber  used  'ajinually  (fin- 
ishing, etc, ) 
1.    Value  f.o.b,  retail  yard 


Bd.  Ft. 


Bd,  Ft, 


IV.     Other  Wood  Products  (Poles,  Timbers,  Etc.) 

a.     Annual  amount  (in  cords,  bd.  ft,,  lineal  ft,,  etc) 


1.  Value 
V,  Summarization 


Class  of 
lYood  Products 

Annual  Needs 

■.Quantity  Available 
from  Nat,  Forests  or 
Grazing  Service  Lands 

Balance 

a.  Fence  Posts 

b.  Fuel  V;ood 

c.  Lumber 

d.  Other  Wood  Products 

EXPLMATION  MID  USE  OF  r'URJv 


Utility  values  t'o  be  e::pected  from  present  or  proposed  forest 
areas  are  important  to  show  land  o-v/ners  one  form  of  us'e  tliat  may  logics, 
ally  apply  to  their  lands.     Often  the  oiAmer  vj-ants  to"  knavr  v/hat  he  can  -ex 
pect  from  existing  forest  stands  or  from  plantings.    -  ■ 

The  purpose  of  this  form  is  to  provide  information  to  arouse 
interest  in  the  development,  maintenance  and  protection  of  farm  vrood- 
lends. 

Y'ith  the  exception  of  Item  (l-d),  all  of  the  inforiiiation  under  I 
can  be  obtained  in  the  office.     The  length  of  fence  can  be  scaled  from 
the  nap  in  the  cooperative  agreement,  re:;:embering  that  as  a  rule  a 
farmer  maintains  but  half  of  his  boundary  fences.     The  mileage  of  fence 
on  irrigated  and  on  dry  farm  and  range  lands  should  at  first  be  con- 
sidered separately  since  length  cf  life  of  posts  is  affected  by  dif- 
ferences in  soil  and  moisture  conditions.    Number  of  posts  per  male  is 
a  rather  constant  figure  for  any  given  locality.     Length  of  life  of 
various  species  of  posts  can  be  detcrmdned  from  the  table  accompany- 
ing this  form  vrith  such  adjustments  as  you  deem  satisfactory,  '■.here 
steel  posts  are  used,  the  range  of  life  may  vary  from  7  "to  3^  years,, 
depending  upon  the  kind  of  post  and  v.'here  it  is  used. 

Items  under  (ll)  can  be  obtained  by  questioning  the  cooperator. 
Notice  that  it  is  necessary  to  shov;-  stovevrood  in  terms  of  stcjidard 
cords. 

The  landowTior  "'aIII  usually  be  unable  to  answer  the  question  of 
hovT  much  lumber  he  uses  onnually,  •  Eov/ever,  the  technician  can  direct 
the  landovmer's  thinking  to  furnish  reasonably  accurate  ansv;ers,  i.e. 
when  was  the  last  lumber  purchased  or  savred?    How  long  before  that  did 
he  buy  or  cut  building  material?    Arc  new  buildings  contemplated?  Eow 
much  lumber  was  or  is  going  to  be  used  in  specific  buildings?  Distin- 
guish lumber  that  may  be  grown  or  manufactured  locally  end  specialized 
material,  as  flooring,  siding  and  other  plcjiing  mill  products  of  species 
not  available  in  the  immediate  locality. 

Item  (iV)  includes  such  products  as  poles,  vigas,  rough  hewn 
timbers,  etc. 

Item  (V)  presents  among  other  items  the  proportion  of  imnual  need 
that  can  be  continuously  supplied  from  nearby  National  Forest  or  Grazing 
Service  lands.     Depending  upon  the  opportunity  afforded,  products  form- 
erly obtained  from  these  sources  may  in  the  future,  in  whole  or  in  part, 
be  provided  from  cooperator '  s  lojids. 

This  survey  includes  only  material  used  on  the  farm  or  ranch; 
do  not  consider  amounts  cut  for  sale  or  use  on  other  holdings,' 


This  form  should  be  filled  out  for  each  cooperator. 


-  3 


FENCE  POST  TA.BLE 


Average  Ysrr^ 

c>f  Se  rvi  or  1 

\J  J-        *»*i,^X     V  -i.  v_/ 

Typn 

Ash 

g 

w 

A  RDQTl 

4 

28 

30 

37 

Co.'ta  Ipo. 

20 

Cottonv/ood 

4 

27 

Dg  sort  willoTW 

20 

Douglas  fir 

7 

12 

27 

30 

37 

Lodgopolo  pino 

4 

30 

Mulberry 

20 

Mg  s  nu  i'hG 

20 

OsGLPTG  oranp'O 

30 

30 

Hookrv  Mt.  white  oak^ 

15 

Willow 

3 

27 

1    Based  on  the  best  data 

available 

for  average  sized 

posts  7'  long, 

top  diameter  3-4 

inche  s 

2    Treated  v;-ith  creosote  - 

■  hot  and 

cold  tank  method 

3    Figuring  4-5  inches  of 

heo.rtwood 

at  the  ground  line 

■  4    Sot  green  with  the  bark  on 

It  is  difficult  to  prepare  a  table  shovriLng  the  average  length 
of  life  of  fence  post  woods.    So  many  factors  affecting  durability  are 
locally  important. 

Obviously,  adjustments  in  "years  of  service"  must  be  made  for 
varying  conditions  of  soil,  climate,  post  size  and  condition,  etc,  in 
different  localities.    Wise  use  of  the  data  in  this  table  making  such 
corrections  for  application  as  you  feel  you  can  substantiate  should 
give  information  of  reasonable  reliability. 

Please  send  to  the  Forestry  Division,  Regional  Office,  any  data 
you  can  obtain  on  these  or  additional  species  as  white  mulberry,  russian 
olive,  or  others  which  may  locally  be  important. 


Species  and  ^ype  Symbols 


Symbol 

Cornmon  Name 

Scientific  Kariie 

PP 

Ponder osa  Pine 

Pinus  ponderosa 

LP 

Lodge pole  Pine 

Pinus  contorta 

LbP 

Limbci'  Pine 

Pinus  fie zi lis 

P 

Pinon  Pine 

Pinus  edulis  &  monophylla 

DF 

Douglas  Fir 

Pceudotsuga  taxifolia 

ESp 

Engclroann  Spruce 

Picca  engclraannii 

3Sp 

Blue  spruce 

Picea  pungons 

WF 

'.Vhite  Fir 

Abies  concolor 

AF 

Alpine  Fir 

Abios  lasiocarps. 

JS 

Rocky  Mountain  Rod 

Cedar  Jm:iT"crus  scopulorum 

M 

One-seed  Juniper 

Junipcrus  monosperma 

JU 

Utah  Jionipcr 

Juniperus  utahensis 

JP 

Alligator  Juniper 

Juniperus  pachyphlooa 

P-J 

Pinon- Juniper 

(mixed  stand) 

OE 

Etc r green  Oak 

Que reus  sdp. 

OD 

Deciduous  Oak 

A 

A  spen 

Populus  tremuloidos 

M 

Me s qui to 

Prosopis  spp. 

H 

Misc.  Hardwoods 

B 

Barren 

IJote:  Rather  thar  use 

Gr/ 

Grass 

symbols  on  the  map  the 

Clt. 

Cultivated 

coopcrator  receives. 

Sgb. 

Sagebrush- 

Write  out  the  common 

Br. 

Brush 

nairas  of  the  sriecies  vjlthin 

the  type . 


DESCRIPTIOIT  OF  ITPES* 


Br.rron  (B) 

An  area  too  rockj'-,  too  exposed,  too  arid,  or  at  too  high  an  ele- 
vation to  support  trees  or  grass  or  more  than  a  very  scattering  growth 
of  herbs  and  shrubs,  or  an  area  so  repeatedly  burned  that  it  contains 
neither  reproduction,  grass,  nor  brush  in  appreciable  quantities, 

Biims  (Bn) 

This  is  applied  to  those  areas  which  have  suffered  recent  bums 
and  have  not  had  sufficient  tine  for  regeneration  or  do  not  have  aiopreci- 
ablc  quantities  of  green,  living  material  left  standing,    V/liere  reproduc- 
tion or  other  living  material  is  of  predominant  inportancc  the  area 
should  be  classed  as  to  the  corresponding  age  class  of  the  proper  type 
together  with  the  sjTiibol  for  burn,  the  burned  area  to  bo  distinctively 
typed  on  the  cover  type  19a p. 

Grass  (Gr) 

An  area,  such  as  a  park,  mountain  meadow  or  treeless  ridge,  whose 
principal  vegetation  is  grass  and  other  herbs. 

Cultivated  (Clt) 

An  area  now  under  cultivation  or  lying  fallow. 
Sagebrush  (Sgb) 

An  area  \'rfiose  principal  vegetation  is  sagebrush. 
Brush  (Br) 

All  other  areas,  the  present  cover  of  i.'uhich  is  a  stand  of  shrubs 
or  stunted  trees,  not  covered  in  types  given  belo^v, 

Pinon~ Juniper  (P-J) 

A  stand  composed  of  approximately  QQ%  or  more  of  the  various 
species  of  the  pinons  and  junipers.     The  iTiixture  is  composed  of  nearly 
equal  proportions  of  pinon  and  juniper.     It  is  composed  of  single-leaf 
pinon  (Pinus  monophylla);  pinon  (Pinus  edulis);  Mexican  pinon  (Pinus 
cembroides);  Rocky  Mountain  red  cedar  (Juniperus  scopulorum);  one-seed 
juniper  (Juniperus  monosperma);  Utah  juniper  (Juniperus  utahensis);  big- 
berried  juniper  (Juniperus  inegalocarpa );  Alligator  juniper  (Jimiperus 
pachyphloea ) . 

*  For  timber  species  apply  percentages  indicated  in  terms  of  the  number 
of  merchantable  trees  of  various  species  obtained  from  the  cruise.  For 
woodland  species  estii-iate  in  terms  of  basal  area  of  merchantable  mate- 
rial. 


t 
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jTuniper  (j) 

A  stand  composed  of  approximately  60^  or  nore  of  any  species  of 
juniper  with  very  little  or  no  pinon.     The  species  found  in  this  region 
are  Rocky  Mountain  red  cedar  (Jimiperus  scopulorun);  ono-soed  juniper 
(Jimiperus  nonosperm ) ;  Utah  jmiipor  (Juniperus  utahensis);  big-'bcrricd 
juniper  (Jxmiperus  nogalocarpa ) ;  and  Alligator  juniper  (Juniperus  pc.chy- 
phloea ) , 

Pinon  (p) 

A  stand  composed  of  approxiirsitely  Q0%  or  more  of  any  species  of 
pinon  vn.th  very  little  or  no  juniper,  but  possibly  some  poiiderosa  pine. 
The  species  found  in  this  region  are  single-leaf  pinon  (Pinus  nonophylla); 
pinon  (Pinus  edulis);  and  Mexican  pinon  (Pinus  cembroidos). 

Oak  (O) 

A  stand  composed  of  approximately         or  more  of  any  species  of 
oak  \7ith  some  or  no  juniper,  pinon  or  other  spocics.    The  following  spe- 
cies may  form  types  in  this  region:    white-leaf  oak  (Quercus  hypoleuca); 
emory  oak  (Quercus  emoryi);  blue  oak  (Quercus  oblongif olia );  Arizona  oak 
(Quercus  arizonioa);  gambell  oak  or  Utah  oak  (Quercus  gambelli  or  Q,  uta- 
hensis), or  the  evergreen  oaks  in  mixture,  or  mixed  oaks  of  major  or  minor 
importance , 

Mesquite  (M) 

A  stand  composed  of  60?^  or  mere  of  the  various  species  of  i:TesquitG; 
Prosopis  juliflora,  P.  julifora  glandulosa,  P,  juliflora  velutina  and  P, 
pubescens. 

Ponder osa  Pine  (PP) 

A  stand  composed  of  bO%  or  more  of  ponderosa  pine.    Usually  on  dry, 
well  drained  sites  at  the  lo"v7er  altitudinal  limit  of  timborland  or  on  ex- 
posed south  and  southwest  slopes  at  the  higher  elevations. 

In  Colorado  it  will  be  found  in  mixture  v/ith  douglas  fir,  vrhito 
fir,  blue  spruce,  and  lodgepole  pine.     In  Utah  it  will  be  found  in  mixture 
with  douglas  fir,  v.-hite  fir  and  lodgepole  pine.     In  New  Mexico  and  Arizona 
it  is  found  in  mixture  with  white  fir,  douglas  fir,  and,  rarely,  xAth 
blue  spruce , 

Lodgepole  Pine  (LP) 

A  stand  containing  approximately  50/o  or  more  of  lodgepole  pine, 
usually  nearly  pure,  but  somj3times  in  mixture  with  other  species.  In 
Utah  and  Colorado  it  is  found  in  mixture  \7ith  douglas  fir,  engelrx/nn 
spruce,  alpine  fir,  blue  spruce,  bristle cone  pine  and  limber  pine. 
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Lodge  pole  Pine  -  Douc;las  Fir  (LP-DF ) 

A  stand  containing  at  least  60^  of  these  two  s],)ecics,  but  insuffi- 
cient quantities  of  cither  one  to  mice  logical  a  nore  distinctive  classi- 
fication.   Other  si^ecios  usually  in  the  nixture  are  engoli.-£xnn  spruce  and 
alpine  fir, 

L i nbor  Pino  (LbP ) 

ii  stand  containing  approxiriatcly  60^  or  nore  of  lirber  pine,  sel- 
dom pure,  usually  in  nixture  vritYi  lodgopole  pine,  dcuglas  fir,  engclrcnn 
spruce  and  alpine  fir.    At  incdiurn.  elevations,  usually  on  poor  sites  and 
dry,  warn  exposures  of  lino  stone  or  sandstone. 

Douglas  Fir  (DF) 

A  stand  containing  approximtely  60f->  or  nore  of  dcuglas  fir.  The 
principal  species  in  nixture  are  pondorcsa  pine,  lodgopole  pine,  linber 
pine,  vjhite  fir  and  blue  spruce, 

Douglas  Fir  -  Spruce  (PF-Sp) 

A  stand  conposed  of  ap-^roxii.-e.tGly  60^  or  nore  of  dougl?.s  fir  a?id 
engelnann  spruce  in  varying  nixture.     Other  spx)cies  in  nixture  arc  ponder- 
osa  pine  and  lodge pole  pine. 

Spruce  (Sp) 

A  stand  conposed  chiefly  of  one  of  the  species  used  ccononically 
and  containing  50%  or  nore  of  the  species,  sorjstines  in  nixtures. 

In  the  Rocky  Mountains  engelnann  spruce  sonotines  v:ith  blue  spruce 
on  noist  sites  or  at  high  elevations,  rr-y  be  pure,  but  is  nore  often  in 
mixture  with  alpine  fir,  lodgopole  pine,  lii^ber  pine,  douglas  fir  and, 
occasionally,  with  bristleccno  pine.     In  Arizona  and  New  Ifexico  engelmann 
spruce,  sonetinos  blue  spruce,  is  usually  nixed  vdth  alpine  fir,  cork- 
bark  fir,  douglas  fir  or  bristleconc  pine.    The  type  occurs  only  at  the 
higher  elevations,  usually  near  the  upper  limit  of  tinborlinc. 

Fir  (F) 

A  stand  containing  approximately  50%  or  more  of  one  or  more  species 
of  true  firs.    Either  in  combination  or  singly,  usiially  predominate.  The 
species  found  within  the  region  are  cork-bark  fir,  Alpine  fir,  and  v;hito 
fir.     Found  in  mixtures  v/ith  douglas  fir,  engelmann  spruce,  lodgepole 
pine  and  ponderosa  pine.    It  is  found  at  varying  elevo.tions,  depending 
upon  exposure,  within  the  douglas  fir  and  engelmr;nn  spruce  zones,  and  at 
tir.Tes  in  the  ponderosa  pine  type, 

Subalpine  (Alp) 

A  stand  contaiiaing  a  varying  mixture  of  subalpine  species,  no  one 
of  vjliich  is  abundant  enough  to  place  the  str-.nd  into  an^^  of  the  foregoing 


types.    At  the  upper  limit  of  tree  grovrth,  usually  unmerchantable  be- 
cause of  poor  form  and  small  size,  and  of  value  for  protective  purposes 
only.     The  principal  species  are  alpine  fir,  en;7;olmann  spruce,  lodge- 
pole  pine,  limber  pine,  bristlecone  pine  and  dvra.rf  juniper. 

Aspen  (a) 

A  stand  containing  approximately  60/^  or  more  of  aspon,  often 
nearly  pure,  but  sometimes  with  the  regional  conifers  or  hardwoods  in 
mixture.     It  occurs  at  medium  to  high  elevations  and  usually  on  fairly 
moist  sites.    Even  when  aspen  form.s  a  nearly  pure  over  story,  conifers 
or  tolerant  hardwoods  are  often  abundant  as  reproduction  underneath. 
Such  stands  mr.y  be  mapped  as  young  ago  classes  of  this  undcrstory.  The 
understory  may  be  shown  by  use  of  the  standard  s;inribols  together  with  the 
standard  color  for  aspen. 

In  Colorado  and  Utah  the  understory  mc^y  be  of  engelmann  spruce, 
blue  spruce,  alpine  fir,  douglas  fir,  ponderosa  pine,  white  fir,  or  more 
rarely  lodgepole  pine.     In  Arizona  and  New  Mexico  the  understory  may  be 
of  engelmann  spruce,  cork-bark  fir,  and  alpine  fir,  which  indicates  a 
permanent  type  of  spruce,  or  of  douglas  fir  and  white  fir,  which  indi- 
catec  a  permanent  douglas  fir  type. 

Miscellaneous  Hardwood  (Hwd) 

A  stand  composed  of  a  mixture  of  species  or  of  pure  stands  of 
hardwoods  existing  along  river  courses  -^r  in  arroyos  at  the  lo".'/er  ele- 
vations v/here  moisture  is  relatively  abundant. 

Protection  Types 

Protection  types  are  normlly  thought  of  as  forest  types  on  wr.tc-r- 
shcds  which  for  one  reason  or  another  are  listed  as  non-use  areas.  Usu- 
ally non-use  is  recorame^aded  to  prevent  soil  erosion  and  to  protect  as 
well  as  produce  the  maximum  mtor  for  tovms  and  cities,  or  for  irrigation 
use , 

In  considering  tyx^es  it  seems  best  not  to  use  tPie  protection  type 
classification.    All  forest  stands  should  be  considered  as  protective 
cover  and  use  made  of  the  area  will  of  necessity  vary  according  to  local 
conditions.     On  S.C.S,  surveys,  types  should  be  classified  according  to 
cover  on  the  area.    Unmerchantable  stands  should  be  indicated  by  the 
proper  symbols  and  areas  closed  to  all  use  imy  be  indicated  by  appropri- 
ate symbols  also  but  will  not  be  called  protection  types.     If  color  is 
used  to  indicate  non-use  vegetative  type  should  be  shown  by  letter  symbol 

The  protection  of  soil  and  wp.ter  resources  as  well  as  of  all  re- 
sources, should  be  considered  on  all  types.    Factors  such  as  slope,  pre- 
sent cover,  soil,  rainfall,  etc.,  v>rill  be  considered  on  each  area  and  the 
surveyor  will  make  his  recommendations  for  use  only  after  such  factors 
have  been  carefully  considered.    On  the  use  map  an  area  needing  full  pro- 
tection or  non-use  can  be  indicated.     The  present  condition  should  be 
indicated  and  present  use  recoi-nmended  of  all  types.    An  area  classified 


as  a  no'i-use  area  ini^;ht,  after  a  few  yoars*  protection,  be  capable  of 
producing  sone  forest  products  v.^ich  could  be  used  \Tithout  deteriora- 
tion of  the  site  or  adverse  effects  on  v/o-ter  r-roduction.  Experinonts 
have  shov/n  that  a  non-managed  virgin  pine  forest  does  not  produce  the 
mjcinun  usable  v/ater.     In  fact  available  data  at  present  indic?.te  that 
a  pine  forest  mnaged  on  the  shortest  possible  rotation  is  best  fron  a 
vro.ter  production  standpoint,  and  in  mny  cases  v.atersheds  closed  fron 
all  comi-nercial  use  in  the  interest  of  wotor  users  night  bettor  be  han- 
dled as  a  forest  enterprise  with  proper  safeguards  to  give  the  vTcxinuiA 
vi sable  ivater. 


SOIL  CONSERVATION  SERVICE 
COLOR  LEGEND 


Color  No. 


IS 


IT  I 


10 


11 


15 


17 


19 


20 


SI 


25 


Dixon 's  Best 
Penci  1 


40  drops  Canary  Yellow 


2 


J 


60 
80 
60 
40 
40 
40 
60 
80 
40 
40 


40 
100 

40 
80 

2>0 
160 

30 


a4 


30 


150 


Brilliant  Yellow  grass 
Cadmium  Orange  aspen 


353 


32  4 


Crimson  Lake 
Stone  Brown 
Olive  Green 
Dark  Green 
Sea  Green 
Light  Green 
Rose  Pink 
Bottle  Green 
Yellow  Earth 
Stone  Gray 
Royal  P-arple 
Light  Tan 
Deep  Tan 


cultivated 


sage  brysh 
brush  (browse) 


limber  pine 


3^1 2  light 

354i 


325 


ponderosa  pine  35  4  light 
pinon- juniper       325  light 


Misc.  hardwoods  322 


pinon 
inesquite 
Juniper 
oak 

Douglas  fir 
White  fir 


Y/ist aria  Violet     E  .  spruce 


Terra  Cotta  Red 


Sky  Blue 


water 


354  dark 
335i 
352  2 

323  dark 

335 

343 

323  light 
351 

320  light 


Sky  Blue 


non-use    tj'pes       320  dark 


Lamp  Black  burn 


Larmme 


Yellow  Ochre 


alpine  fir 


352 


321^ 


324i 


Emerald  Green     Lodgepole  pine  3545 


Mixture  based  on  Japanese  Water  Color  &  one  ounce  water. 


L-  921-A 

ilA.-l 


Barren 


Timber-Woodland  mixture.  Use  color  for  predominate 
species.    Cross  hatching  to  be  in  black. 


Planting  recoramerded 


AGE  GIASS  SYlvBOLS 


Where  it  is  desirable  to'  shoiT  ar^e  classes,  this  rr.j  be  dor.o  by 
using  species  and  age  class  symbols  iTith  dots  in  the  species  color  to 
show  young  or  unmerchantable  age  or  size  classes.     In  the  example  given 
beloxv  Douglas  fir  has  been  used  as  an  illustration. 


DF-S  ;  Saplings,  S.    Age  0-40  years  usually  under  4",  Species 

0-40  I  to  be  dotted  in  v/ith  fine  dots. 


DF-Po' 
40-80 


Poles,  P.    Age  40-80  years  usually  4"  to  8"  D.B.H. 

Species  to  be  dotted  in  with  slightly  larger  dots. 


;  -i5F-IU;-- 

I  ;^0-.12O' 


Intermediate  Uni.-ierchr.ntr^ble ,  IpU.     80-120  Years,  usu- 
ally  8"  to  12"  D.B.H.  vdthout  sufficient  mterial  of 
merchantable  size  to  fonn  the  basis  of  a  logging  oper- 
ation. 


DF-IM 
80-120 


Intermediate  Merchantable,  I.M,     80-120  years  usually 
8"  to  12"  D,B.H.     I.M,  v/ill  mean  intermediate  mer- 
chantable and  that  the  stand  in  this  age  class  contains 
sufficient  rxiterial  of  a  m.ercho.ntable  size  to  be  avail- 
able froiTi  a  logging  point  of  view. 


BF-Mi" 
120-160 


Mature,  M.    120-160  years, 

M.M,  will  riiean  mature  merchantable 

M,U,  will  mean  unmerchantable. 


DF-OM 
160-200 


Ovenxiture,  Q,M,     160  years  and  over, 
O.M.M.  v/iil  mean  overma.turo  m^er chant ab le , 
O.M.U,  7/ill  D.oan  overmc^turc  unmerchantable 
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SURVEY  WORK  PIAN 


Before  making  a  work  plan,  it  is  necessary  to  nake  a  preliminary 
examination  of  the  area  to  be  surveyed  as  othervrise  it  is  not  possible 
to  establish  a  need  for  a  survey  or  to  determine  the  type  of  inf orrrsation 
desired.    As  an  example,  this  preliminary  survey  ms.y  indicate  that  it  iz 
only  necessary  to  dotorniine  the  location  of  old  and  defective  sta.nds  tho,t 
need  prompt  attention  or  it  may  establish  a  need  for  complete  information 
on  volume,  growth  and  condition  as  a  basis  for  regulation,  utilization, 
protection  and  silvi cultural  improvement  of  the  stand.      In  a  preliminary 
examination,  the  following  might  be  noted, 

1,  Areas  apparently  available  for  different  usos, 

2,  General  location  and  extent  of  forest  types  located  roughly 

on  a  map, 

3,  Height,  diameter  and  quality  ranq,e  of  the  species  on  the  arer. . 

The  work  plan  for  the  survey  decided  upon  should  cover  the  whore, 
when,  why,  and  how  of  the  survey,    A  sample  outline  is  given  belovj". 


SURVEY  WORK  PIAN  OUTLIlffi 
I,    Area  to  be  surveyed „ 
A,  Ownership 


B.  Location 


General  description  of  area  . 

1,  Size  of  area, 

2,  3>ype  of  timber  involved. 

a.  Species 

b.  Condition 

3,  Topography 

4,  General  market  conditions 


II,    Purpose  of  survey. 


A.  Silvicultural  management  and  erosion  control, 

B,  Regulation 


1,  Products 


Co    Plans  or  wishes  of  landowner. 
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III.     Intensity  end  typo  of  data  required. 

A,  Intensity  of  surrey  proposed. 

B,  flapping  needs  or  standards, 

C,  Type  of  groirth,  volume  and  standard  data  required . 
rv.     Survey  procedure  or  methods  to  be  employed, 

A.  M?.pping  (field  and  office) 

B.  Controls 

C.  Estimating 

D,  Crow  organization 

1,  Personnel 

2.  Duties 

E,  Method  of  eliminating  \mmerchantc>.ble  and  non-tir.iber 
types  from  intensive  estiiicte, 

F,  Growth  data, 

G,  Volume  measurements  and  tables, 

H.  Records  and  forms, 
v.    Cost  estimates, 

A,  Coverage  per  man  day, 

1.  Man  days, 

2.  Rate 

3.  Cost 

B,  Per  diem 

C.  Equipment 

D.  Tran  s  porta,  t  ion 
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SUP.W  REPORT  OUTLINE  -  (SiilvIPLE ) 

I,    Name  and  location. 

Ownership  of  property. 

Location  of  property'-. 

A.    Legal  description, 

(l)    Plat  of  area  . 

B„    Genoral  location  -  skeleton  inr.p  shcvjin.p;  location  in 
relation  to  other  areas,  marketing  facilities  and 
transportation  systems  if  desired, 

II,    Dates  of  survey, 

III,    Area  covered  "by  survey, 

A,  Tabular  . 

B,  Compartincnt  type  mps„ 
rV .     C  omp  ar tne  n t  suiiuna  r  i  e  s  , 

Ao     Total  area  by  conpartnent. 

B,  Merchantable  area  by  types  and  conpartments . 

C,  Net  volume  by  species,  type  and  conpartraents  (indicate 
V oIlutlc  tab les  used), 

(1)  ShoVi'-  by  cut  and  lea-^jc  if  cruised  by  that  system, 

(2)  Volui-ie  of  special  products  such  as  post, 

(3)  Volume  per  acre, 

D,  Method  of  determining  defect  (brief). 

V .  Gro-wth 
VI.     Silvical  descriptions  (brief). 

A,  Forest  types , 

B,  Age  classes, 

C,  Size  and  quality  of  timber. 

D,  Damage 

E,  Defect 


VII,  Protection 
VIII,    Logging  and  appraisal  data, 

A.  Seasons  of  work 

B.  Transportation  systems  and  conditions. 

C.  Market  conditions. 
IX.  Appendix* 

A,  History  and  personnel  of  projects. 

B,  Sampling  percentage  and  method  (check  estimate) 

C,  Compilation  of  costs „ 


*  The  surTey  report  may  vary  in  length  and  detail,  depending  on 
coverage  in  the  survey  work  plan  and  timber  management  plan.  If 
the  work  plan  is  filed  with  the  survey  report,  some  of  the  i-fcems 
in  the  aboTB  sample  outline  will  bo  adequately  covered  there. 
Also  if  the  management  pl^ji  is  made  immediately,  some  of  the 
items  will  be  covered  in  the  plan,    A  report  outline  should  be 
made  up  to  fit  the  conditions  at  hand. 


v.;  ;-.v. 
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ADVAmGES  OF  THE  LINE -SMvIPLE- PLOT  J£ETHOD 


(1)  If  the  line  is  chained,  the  sample  plots  arc  located  rfith- 
out  bias,  and  the  location  of  each  plot  is  determined  exactly.  Conse- 
quently, if  an  intensive  cruise  is  iiiado  a  reliable  representation  of 
all  the  forest  conditions  is  obto.ined, 

(2)  The  center  of  each  plot  can  be  definitely  marked  by  the 
compassraan, 

(3)  The  estimator  is  not  hindered  by  brush  and  windfalls  and 
other  obstacles  to  the  same  extent  as  in  strip  cruising, 

(4)  The  cruiser  can  have  the  compassman  tally  the  tir:±>er,  meas- 
ure diameters,  or  measure  out  to  line  trees,  regardless  of  v;hat  method 
is  used  to  determine  volume  on  the  plot.     This  rneo.ns  that  the  cruiser 
can  devote  more  time  to  sizing  up  diameters  and  heights  of  trees  than 
he  ordinarily  could  if  using  the  strip  system, 

(5)  The  area  of  the  plot  can  be  determined  more  accurately  than 
that  of  a  strip,  because  it  is  entirely  feasible  to  measure  out  vrith 
tape  in  any  direction  from  the  center  of  the  plot,  x^hich  is  definitely 
fixed,  and  determine  v^ether  a  tree  is  in  or  out. 

(6)  If  a  stake  is  sot  to  desif^nato  the  center  of  the  plot,  the 
checker  is  certe-in  to  take  exactly  the  same  trees  as  the  original  cruiser. 
For  this  reason,  the  sample-plot  system  permits  a  definite  and  detailed 
check  that  is  practically  certain  to  reveal  any  error  mr'.de  by  the  original 
cruiser.     Strip  cruising  does  not  do  this  unless  the  center  line  is  defi- 
nitely rarkod, 

(7)  A  separate  record  can  bo  kept  of  each  plot^    It  is  then  pos- 
sible to  group  plots  by  forest  type  and  condition,  and  to  re-assemble  the 
estimates  by  section,  logging  unit,  and  other  land  divisions  and  by  cover 
type. 

(S)    If  the  volume  estimate  for  each  plot  is  kept  separate  the 
variation  from  place  to  place  in  stand  per  acre  can  be  shovm  on  the  map, 
which  is  not  practicable  if  the  ordinary  strip- cruising  method  is  used, 

(9)  Cull  and  breakage  can  be  determined  more  accurately'-,  because 
the  cruiser  has  a  better  opportunity  to  study  the  trees  and  size  up  all 
the  conditions  affecting  not  vol\am-e.    Also,  he  can  carefully  size  up  the 
timber  between  plots,  because  he  does  not  have  to  tally  any  timber  be- 
tween plots, 

(10)  Both  diameter  and  merchantable  height  can  be  determined 
m.cre  accurately.     In  ordinary  timber  the  trees  near  the  outside  of  a 
1/4-acre  plot  are  about  the  right  disto.nce  aiway  from  the  center  of  the 
plot  for  sizing  up  heights. 
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(11)  If  distances  are  paced,  errors  in  pacing  do  not  mterially 
affoct  the  accuracy  of  the  cruise,  because  the  nocossary  nuriber  of  plots 
are  taken  re[;ardlcss  of  such  errors, 

(12)  The  method  can  be  used  to  good  advantage  by  a  mn  working 

alone. 

(13)  The  data  taken  lend  thcnsolves  to  statistical  analy^iis,  if 
plot  Tcluraos  are  kept  separate. 


Table  of  Co'7erago__by^ 
Kunbor  and  Size  of  Plots 


Size  of  Distanco 

Plot  in  Bctvreon  No,  Strips  Per  640  Acres 


Acre  s 

Plots 

1 

2 

3 

4 

5 

6 

7 

8_ 

0,1 

5 

ch. 

0, 

.25 

0.50 

0.75 

1,00 

1.25 

1.50 

1,75 

2, 

00 

0,1 

10 

ch. 

0 

.125 

0.25 

0,375 

0.50 

0,625 

0.75 

0,875 

1, 

00 

0.1 

20 

ch. 

0 

.063 

0.125 

0.188 

0,25 

0.313 

0.375 

0,438 

0, 

500 

0.25 

5 

ch. 

0 

.625 

1.25 

1.875 

2,50 

3,125 

3,750 

4.375 

5. 

00 

0.25 

10 

ch. 

0, 

.313 

0.625 

0,938 

1.25 

1,563 

1.875 

2.188 

2, 

50 

0.25 

20 

ch. 

0, 

,157 

0,313 

0.469 

0.625 

0.787 

0.938 

1.094 

1. 

25 

0,5 

1 

5 

ch. 

1, 

,25 

2  ,50 

3,75 

5,00 

6.25 

7.50 

8,75 

I 

10. 

00 

0,5 

10 

ch. 

0, 

.625 

1.25 

1.875 

2.50 

3.125 

3.75 

4.275 

5, 

00 

0,5 

20 

ch. 

0, 

.313 

0,625 

0.938 

1.25 

1.563 

1.875 

2.138 

2, 

50 

1,0 

5 

ch. 

2 

,5 

5.0 

7.5 

10.0 

12.5 

15.00 

17.50 

20, 

00 

1.0 

10 

ch. 

1. 

25 

2,5 

3,75 

5.0 

6.25 

7,50 

8.75 

10, 

00 

1.0 

20 

ch. 

0.625 

1.25 

1,875 

2.50 

3.125 

3.75 

4,375 

5.00 

COI^TVERSIO^^  EQUIVALENTS 
Length  and  Distance 

1  foot  -  12  inches  =  0,3333  yard  =  0.06061  rod  =  0.01515  chain  (s)  " 

0.0001894  raile  =  0.3048  meter. 
1  inch  =  0.08333  foot  =  0.02778  yard  =  2,540  contiuetors. 
1  chain  (surveyor's)      66  foot  =  4  rods  =  100  links  =  0.0125  nilc  = 

20.1168  meters, 
1  link  r  7,92  inches  ::  0,66  foot. 

1  rod  =  16,5  feet  -  5,5  yards  =  25  linlcs  =  0,25  chain  (s)  =  0,003125  nilo 
1  yard  =  3  feet  =  36  inches  =  0.914402  meter. 

1  nilo  =  63.360  inches  =  8,000  links  =  5,280  feet  =  1,760  yards  =  320  rod 
80  chains  (s)  =  1,60935  kilonetcrs. 

Area 

1  sq.  ft.  =  144  sq.  in.  =  0,1111  sq,  yd,  =  0,0929034  sq.  iriotor. 
1  sq,  mile  =  27,878,400  sq,  ft,  =  3,097,600  sq.  jds.  =  640  acres  =  1 
section  =  259  hectares  =  2,59  sq,  kilometers. 


(From  "Timber  Cruising"  by  ^ames  W,  Girard  and  Suron  R,  Gcvcrkiantz „ ) 
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'  Plot  DiriBnsions 

1  acre.     Side  of  square  =  208.71  feet  =  3.162  chains  (s)  -  12.65  rods. 

Radius  of  circle  =  117.75  feet  =  1.784  chains  (s)  =  7.14  rods. 
1/2  acre.     Side  of  square  «  147.57  feet  =  2.236  chains  (s)  =  8,94  rods. 

Radius  of  circle  =  83.26  feet  ^  1.262  chains  (s)  =  5.05  rods. 
1/4  acre.     Side  of  square  =  104.35  feet  =  1,581  chains  (s)  =  6.32  rods. 

Radius  of  circle  =  58.88  feet  =  0.892  chain  (s)  =  3.57  rods. 
1/5  acre.     Side  of  squoxo  ~  93,34  feet  =  1.414  chains  (s)  -  5.66  rods, 

Radius  cf  circle  -  52,66  feet  -  0.798  chain  (s)  =  3.19  reds, 
1/10  acre.     Side  of  square  =  66  feet  =  1  chain  (s)  =  4  rods.     Radius  of 

circle  -  37,24  feet  =  0.564  chain  (s)  =  2.26  rods. 
1/40  acre.     Side  of  square  =  1/2  chain  (s)  =  33  feet,    Radius  of  circle  = 

18,62  feet  =  0,282  clxxin  (s)  =  1.13  rods. 
1/1 60  acre.     Side  of  square  =  1/4  chain  (s)  =  I6-I/2  feet.    Rad  lus  01 

circle  =  9.31  feet  =  0,141  chain  (s)  -  0,564  rod. 

Surveyor's  Square  Measure 
1  acre  =  43,560  square  feet  ~  4,840  square  ;(/ards  =  160  square  rods  - 

10  square  chains  (s)  =  4,046,87  square  meters  =  0,404687  hectare, 
1  section  =  1  square  mile  =  640  acres  =  16  forties  =  102,400  square 

rods  =  3,097,600  square  yards  -  259  hects.res. 
1  tovmship  =  36  sections  ~  23,040  acres, 

Volune 

1  cubic  foot  =  1,728  cubic  inches  =  0,028317  cubic  meter, 

1  cubic  yard  »  46,656  cubic  inches  =  27  cubic  feet  =  0.76456  cubic  meter. 

1  cubic  meter  =  35,3145  cubic  feet  =  61,023,5  cubic  inches  s  1.30794  cu.yds. 

1  cubic  foot  per  acre  =  0,06997  cubic  meter  per  hectare. 

1  cubic  meter  per  hectare  =  14,2913  cubic  feet  per  acre. 

(From  "Timber  Cruising"  by  Janes  W,  Girard  and  Suren  R.  Gevorkiantz „ ) 
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Form  494 — R.  41)  UNITED  STATES  department  of  agriculture 

FOREST  SERVICE 

I      ,      j      j    7".  ."^Z—™  Shed  No.     ir.?—  ji;  ,  Compassman. 

R.}:!^.   ^hUl„?X?eit...-   .._il9.1m_ii?.e  Esdmaior. 

 ^   Scc...^.  (Logging  unit)  8/l/LO  Dale. 
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Forest  Service  Fprm  -  Available  at  the  Regional  office. 
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POST  ESTniATE  ?ORI»/I 
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Pinon  Juniper  Estimate  Sheet 

One  encounters  so  many  variations  in  use  and  condition  vfithin 
the  pinon- juniper  and  transition  types  that  it  is  difficult  to  pre- 
pare a  form  to  cover  all  contingencies.     There  will  be  little  oppor- 
tunity to  make  cruises  to  determine  volume  of  fuel  wood  on  primtely 
owned  lands  and  such  cruises  will  largely  be  limited  to  L.U.  areas 
and  grants  under  conditions  whore  the  need  for  volum.c  regulation  is 
apparent. 

In  cruising  pinon  it  is  suggested  that  this  species  be  entered 
in  the  tally  by  D.B.H, ,  no,  of  4  foot  pieces,  no,  trees  and  volume , 
For  juniper  a  record  should  be  kept  of  trees  partially  and  fully  cut 
and  similar  data  procured  for  pinon.    A  summr.tion  of  the  so  data  com- 
pared to  the  present  stand  will  give  a  fair  picture  of  past  use. 
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Volume  Tables 

Insert  whore  applicables 

1,  Volume  Tables  for  Juniperus  Monosperraa  end  Juniporus 
Scopulor\im  by  Howell  and  Lexon.    Regional  Bulletin  No, 
59,  Woodland  Scries  No,  8.  1939 

2,  Volume  Table  for  Pinus  edulis.     Supplement  No,  1  to 
Regional  Bulletin  No.  59,  Woodland  Scries  No.  8.  1939 

3,  Merchantable  Height  Volume  Table  for  Imne.turc  Ponderosa 
Pine,    Research  Note  No,  73,     Southvrc stern  Forest  and 
Range  Experiment  Station,  1939 

4,  Jferchantablj  Height  Volvme  Table  for  Mature  Ponderosa 
Pine,  Research  Note  No,  74.  Southwestern  Forest  and 
Range  Experiment  Station.  1939, 

5,  Merchantable  Height  Volume  Table  for  Ponderosa  Pines. 
Research  Note  No.  75.    Southwestern  Forest  and  Range 
Experiment  Station.  1939, 


6. 


Other  volume  tables  as  needed. 
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Hubor ' s  Formula 


The  voluinG  of  a  truncated  paraboloid  may  be  obtained  from  the 
lon";th  and  a  sinf';lo  measurement  of  diameter  taken  at  tho  middle  by 
moans  of  Hubcr's  formula.     This  is; 

V  =  A|  X  L 

in  which        is  the  mid-cross- section  area,  V  tho  volume  and  L  the 
length.     If  the  volume  is  to  bo  in  cubic  feet,  tho  length  should  bo 
measured  in  linear  feet,  and  the  mid-cross-section  area  in  square  feet. 
Basal  area  tables  r^ivinp;  the  area  in  square  feet  directly  for  any  f^iven 
diameter  in  inches  mo.y  be  used. 

Example:     The  cubic  feet  of  a  stick  4  feet  long,  having  a  middle 
diameter  of  six  inches  would  be: 

V  -  .196  X  4  =  .784  cu.  ft. 


(.196  is  the  area  in  sq,  ft,  of  a  6"  circle) 
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Miscellanoous  Data 


1,  In  determining  trees  to  out  and  leave  in  pondorosa  pine 
stands  in  the  Southwest  to  be  rnanr.god  for  the  production 
of  saiATtimbcr  products  use  the  adaptation  of  Keen's  syston 

as  presented  by  Walter  G.  Thomson  in  the  Journal  of  Forestry 
of  July  1940.     Thomson"  s  article  is  entitled  "A  Grovrth  Rate 
Classification  of  Southwestern  Ponderosa  Pine"  and  is  found 
on  pagos  547  to  553  inclusive.    Volume  38,  No,  7. 

2,  For  species  other  than  ponderosa  pino  use  Forest  Servj.cc 
mo.rkinf.  rules  as  a  basis  for  determination  of  trees  to  cut 
and  leave  . 

3,  Additional  data  of  value  prepared  by  the  Forest  Ser\'ico 
supplomentin/'"  Thomson's  article  can  be  found  in: 

Quincy  Randies'  nemorandum  of  March  21,  1931 
No.  52-S-2  and 

4,  Quincy  Randies*  memorandum  of  April  22,  1939,  covering  ponder- 
osa pine  studios  on  the  Sitgrcaves  National  Forest  with  respect 
to  pathological  rotation. 


